INTRODUCTION
I n this paper, we shall consider a three-dimensional (3-D) cavity formed by a finite circular waveguide with a planar termination at the open end, and analyze the axial symmetric diffraction problem by means of the Wiener-Hopf technique. The method of solution is similar to that we have developed for the analysis of parallel-plate waveguide cavities [l] , but is more complicated because of the cylindrical geometry. The time factor is assumed to be e-'wr anti suppressed throughout this paper.
We consider a 3-D cavity formed by a finite circular waveguide with a planar termination, as shown in Fig. I , where the cavity surface is perfectly conducting and of zero thickness. The cavity is assumed to be excited by a hypothetical generator with voltage of unit amplitude across an infinitesimally small gap at z=d (<lLl) . Thus the applied electric field becomes ii uniform ring source given by ei(p =b-0, z)=G (z-d>, where 6 (.) is the Dirac delta function. Let the total field (I '(p,z) be
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where Cp '(p,z) is the field excited in an infinitely long circular waveguide due to the ring source, and $(p.z) is the unknown scattered field satisfying the scalar Helmholtz equation. In the following analysis, we shall assume that the inediuni is slightly lossy. Applying the method established in our previous papers [l , 21, we derive the transformed wave equations as in
and g( p) are unknown inhomogeneous terms. The terms on the left-hand sides of (2a-c) are the Fourier transforms of the functions appearing in (l) , and are defined by
with a= R e a + i I m a ( s +iT) and
Ring source 7 /
.---t------* Fig. 1 . Geometry of the problem.
Here cD '(p,a) and Q, (p,a) are known functions. In (4)- (7), the subscripts ' + ' imply that the functions are regular in the half-planes z z~k , , whereas the subscript '1' implies an entire function. In addition, the function @ ( p , a ) defined by (3) is regular for IT I< k 2 .
Solving (2a-c) for the unknown functions on the left-hand sides with the aid of the radiation condition and the boundary condition on the termination, we may derive a scattered field representation in the Fourier transform domain. Taking into account the boundary conditions at 
NUMERICAL RESULTS AND DISCUSSION
We shall now present numerical examples of the far field pattern for various physicid parameters to discuss the scattering characteristics of the cavity. We have computed electrjc We investigate the power radiated from the cavities as a function of the observation angle and cavity parameters. We also show that, with an increase of the cross section of the cavity, dominant peaks of oscillations of the radiated power are formed in the region 75 O < e < 105 O . The focusing effect of the radiated power in the direction e = 90
